Improvement in post-traumatic spinal cord blood flow with a combination of a calcium channel blocker and a vasopressor.
We have recently shown that nimodipine, a calcium channel blocker, can increase spinal cord blood flow (SCBF) in normal rats and can improve SCBF after spinal cord trauma if the mean systemic arterial pressure (mSAP) is restored to normal levels by the vasopressor, adrenalin. The present study is a further analysis of the improvement in post-traumatic SCBF (measured with the hydrogen clearance technique) with the combination of adrenalin and nimodipine. In addition, image analysis was used to study the potential risk of this combination for exacerbating intramedullary hemorrhage in the injured spinal cord. SCBF, mSAP, and other physiologic parameters were measured preinjury, postinjury, and post-treatment. A 53.0-gram clip compression injury at the T1 spinal segment was delivered for 1 minute to three treatment groups (saline, adrenalin, and adrenalin plus nimodipine) comprised of five rats each. Injury caused a marked decline in SCBF and mSAP. Treatment with adrenalin alone or combined with nimodipine (1.5 micrograms/kg/min IV) improved mSAP to 100-125 mm Hg. However, adrenalin alone failed to improve SCBF, whereas nimodipine plus adrenalin produced a marked improvement of approximately 60% in post-traumatic SCBF. Morphometric analysis showed no significant difference between per cent area or volume of hemorrhage between the three treatment groups, although there was a trend for increased hemorrhage in the adrenalin-alone group perhaps due to the higher post-traumatic mSAP in this group. Further studies are required to find the minimal elevation in mSAP produced by a vasopressor that would still cause an improvement in post-traumatic SCBF by nimodipine, and to determine whether this combination improves function after spinal cord injury.